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Abstract: The study set to investigate the extent of food insecurity and its linkage to poverty in Kigoma region. Three sample villages, namely: Kitahana, Kalinzi and Mwali were randomly selected from three ecological zones for detailed study. The study investigated the impact of poverty on sustainable land management; the extent of the use of improved techniques of agriculture; the level of accessibility of smallholder farmers to agricultural extension services, and the effect of women’s heavy workload on food availability and income in Kitahana, Mwali and Kalinzi villages.  A sample of 152 households was randomly selected from three sample villages. A questionnaire was administered to heads of households and their spouses. Focus group discussions were also conducted in Mwali and Kalinzi villages.  

Findings have shown that 88% of the sampled households faced intermittent food insecurity particularly in Kalinzi and Kitahana villages. Reasons for food insecurity included; adverse weather changes, soil infertility, unavailability of farm inputs, shortage of labour, time constraints, transportation problems and wide use of traditional agricultural practices such as mixed cropping, shifting cultivation and short time bush fallowing.  Only 22% of households had access to agricultural extension services and 66% of wives were inefficient in agriculture because of heavier workload than their husbands. Most of these reasons were linked to income and human poverty. However, data showed no significant direct association between poverty and food insecurity. This could be due to the effect of other factors such as drought, poor transportation and marketing.  It is recommended that food production be improved through use of better implements and modern agricultural practices such as irrigation. The government should ensure availability of better farm inputs and effective use of agricultural extension workers.  
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INTRODUCTION
Background Information to the Problem
Food security refers to the availability of sufficient food supply to the entire society at all times for an active and healthy life (FAO, 1986). Essential elements of food security are food availability and the ability to acquire it. Others are food distribution in society and within the households as well as the physiological and psychological state of the consuming individual, which determines the internal utilisation of the consumed food (Runyoro, 2006: 376). Food can be own produced, purchased, or donated. 

Food insecurity has been described as a condition in which people lack basic food intake to provide them with the energy and nutrients for fully productive lives. Food insecurity can be categorized as either chronic or transitory (FAO, 2003). Transitory food insecurity is a temporary decline in access to enough food caused by a decline in food availability, food price increase and falling incomes.  Chronic food insecurity is persistent lack of access to adequate food. It is caused by the inability to either produce own food or obtain enough food from other sources. Chronic food insecurity translates into vulnerability to famine and hunger (FEWS NET).

Poverty, defined as a state of deprivation, prohibitive of decent life, and powerlessness (World Development Report 2000/2001 (chapter one)) is widespread in Tanzania in general and Kigoma region in particular. The two main forms of poverty are absolute and relative poverty. Absolute poverty is the situation where part of a population fails to receive sufficient resources to satisfy basic needs such as food, water, housing, health, education and clothing.  Relative poverty on the other hand, is defined according to set standards of living in a particular society or country (White, et al, 2001:10-23). Tanzania is basically poor. In 2002, 18.7% of its population were living below the Food Poverty Line while those living below the Basic Needs Poverty Line constituted 35.7% (JMT, 2005:3).  Poor health and inadequate knowledge engender human poverty.

The economy of Tanzania is based on agriculture. Agriculture accounts for 45% of the National income and contributes 60% of foreign exchange. It also employs about 82 % of the total population (JMT, 2005:3). Therefore, livelihoods of the majority smallholder farmers in Tanzania and Kigoma region in particular, depend on the food they produce through subsistence agriculture. Low agricultural production, which translates into food insecurity, and low income in rural households, is invariably linked to poverty. Indicators of poverty are low availability of capital, low use of agricultural inputs and absence of improved agricultural practices such as irrigation, poor access to credit, social services and infrastructure (ibid). 

Statement of the Problem
World-wide, around 852 million people are chronically hungry due to extreme poverty, while up to 2 billion people lack food security intermittently due to varying degrees of poverty. The rural poor make up about 80% of the hungry people in the world (FAO, 2005:8). In Tanzania, due to poor agricultural practices, there has been food insecurity since the 1970s such that the country has changed from being an exporter of food to being a net importer. For example, in year 2003/2004 - when there was food shortage due to drought, total food imports amounted to 698,668 tons comprising of 103,762 tons maize, 157,597 tons of rice and 437,309 tons of wheat grain. Out of the total imports, commercial imports amounted 607,600 tons while food aid amounted to 59,068 tons comprising of maize, rice and wheat (FAO, 2004:4). 
In Kigoma region, agriculture is generally practiced in a small scale using poor technology. In 2003, the regional average land area utilised for crop production per crop growing household was only 1.3 ha. This figure was below the national average of 2.0 hectares (URT, 2007: 36). Moreover, about 90% of the cultivation is done by the hand hoe accompanied with inadequate soil fertilization (Gwalema, 2002:209). The hand hoe is an inefficient tool of production, and during the growing season poor farmers suffer from labour and time constraints. This situation contributes to low crop yields thus limiting households’ access to adequate and quality food. 

In Kigoma region, many subsistence farmers do not have sufficient capital. In 2003, income per capita was Tshs 205,045.  Income poverty hinders smallholder farmers from purchasing better implements such as the tractor and agricultural inputs such as improved seeds and fertiliser.  As a consequence, about 74.4% of cultivated land in 2003 was planted without application of any kind of fertiliser. Farmyard manure was applied to 19.4% while inorganic fertiliser was applied to only 2% of planted land. Irrigated land accounted for only 3% of all cultivated land in Kigoma region (URT, 2007: 10, 20). 

Unprofitable prices for agricultural products do not motivate farmers to improve land resource management in order to increase crop production (Gwalema, 2002:138, 243). There are not tarmac roads in Kigoma region except for 10 km in Kigoma town (Kigoma Regional Engineer’s Office, 2006). Thus, lack of access to distant profitable markets affects smallholder’s income.

Food insecurity in Kigoma region is also caused by human poverty (inadequate knowledge and skills and poor health). Low level of education accompanied by poor provision of agricultural extension services render smallholders to widely use, traditional methods of farming such as shifting cultivation and mixed cropping. These practices do not sustainably improve soil productivity, thus leading to low crop production and ultimately food insecurity in the region. 

In Kigoma region, food production has been declining in recent years. Increase in production of cereals and other food crops were observed between 1995 and 2000. There after there has been a declining trend in food crop production. For instance in 2000 maize production was 120,000 tones but in 2002 it was 106,000 tones, despite rise in planted land (URT, 2007; 42-51).  Use of low technology such as hand hoes inhibits improvement of land productivity. 

Despite women being key players in ensuring food security in Tanzanian rural households, they have been constrained from fully accomplishing this role by heavy workload and poor access to existing efficient technologies relating to their domestic tasks (Bantje, 1995). About 96% of rural households in Kigoma region use fuel wood as a major source of energy for cooking (URT, 2007:12).  Therefore, many women spend much time looking for fuel wood - an activity which reduces time for food production and hence less food produced in households. 
Objective of the Study
The general objective of this study was to investigate the extent of food insecurity and its linkage to poverty in Kigoma region and propose workable strategies for improving the situation. Specific objectives were to:
(a)	investigate the extent of food insecurity in Kigoma region,
(b)	establish the effect of poverty on sustainable land management and hence food production and accessibility in the sample villages,
(c)	investigate the use of improved techniques of agriculture: use of ridges, mulching, fertilising, improved seeds, practice of irrigation etc, in the sample villages
(d)	establish the extent to which smallholder farmers access agricultural extension services in Kitahana, Mwali and Kalinzi villages.
(e)	examine factors which affect women’s efficiency in food production in the study area
(f)	recommend means to improve food security and nutrition among smallholders in Kigoma region.

Research questions 
(a)	What is the extent of food insecurity in Kigoma region?
(b)	How does poverty affect sustainable land management, food production and access to food in the sample villages?
(c)	To what extent do farmers use improved agricultural techniques?
(d)	To what extent are smallholder farmers accessible to agricultural extension services?
(e)	What factors affect women’s efficiency in food production in the study area?
(f)	How can food security and nutrition be improved in Kigoma region?

Significance of the Study
Tanzania Mainland has planned to eradicate poverty by the year 2025. The National Development Vision 2025 aims at enabling all Tanzanians to achieve good quality life. One of its goals is to be self sufficient in food and to be assured of its availability. In order to achieve the Vision’s goals the National Strategy for Economic Growth and Reduction of poverty (NSGRP), was formulated and one of its objectives is to improve food availability in both rural and urban areas (NSGRP, 2005:3).  In addition, all the eight Millennium Development Goals (MDGs) are achievable if people have access to adequate and nutritious food. Therefore, this study is consistent with the national and global development goals as far as food security is concerned. 

Most rural households in Tanzania survive on the food they produce. Supply of sufficient food for the family is the foundation of the continuity of families and the society at large. The inability to produce adequate food has severe socio-economic impacts to the individual households and society. Accordingly, the investigation of the extent of the problem of food insecurity and strategies to alleviate it cannot be disregarded.

Women constitute about 51.9% of the rural population in Kigoma region. These are the main food producers (URT, 2006:18). A study of the extent of food insecurity needs to look at the position of women in production and address their constraints to enable them produce and access enough food. Tanzania and Kigoma region in particular cannot be self-sufficient in food without enabling women to access improved technologies, which improve their efficiency in agriculture.

The study findings have guided the formulation of recommendations for improving food security from the household level, up to the regional level. Their implementation will enable smallholders to produce enough food for their households and surplus for the market, thereby alleviating absolute poverty in the region. Therefore, the study has worked towards achieving the objectives of the National Development Vision 2025 and the National Strategy for Economic Growth and Reduction of Poverty as well as the first Millennium Development Goal. 

LITERATURE REVIEW
The State of Food Insecurity Worldwide
The State of Food Insecurity in the World 2008 asserts that worldwide there were 923 million undernourished people in 2007, compared to 848 million in 2003–05. In 2008 the number of people suffering from chronic hunger increased further. According to a 2009 statement of the World Bank, the number of undernourished people exceeds now one billion. This is shocking because despite states having agreed to work towards food security since the 1996 World Food Summit (WFS), and the Millennium Summit in 2000 for reducing hunger by half between 1990 and the year 2015, there has been, regression, rather than the progressive realisation of food security in all of the world’s major regions (FAO, 2009). 

The poor agricultural performance in two-thirds of developing countries including Tanzania can be largely attributed to absence of four governance indicators given by the World Bank, namely: political stability, government effectiveness, rule of law and control of corruption. These indicators affect other important factors for hunger reduction, such as economic and agricultural growth, infrastructure development, education levels and the degree of inequality in access to food.  Causes of food insecurity include volatile prices which have triggered an increase in hunger especially among people from developing and least developed countries and the lack of commitment by Governments to the goal (FAO 2005:8-9). In many cases the agricultural sector is been under-funded   Other factors include poor crop husbandry and inferior farming technology, poor marketing of crops, absence of producer subsidies and inadequate extension services (Runyoro, 2006380-383). All these are rooted in income and human poverty.

Achieving the WFS goal of reducing the absolute number of hungry people from about 800 million to 400 million is more challenging, requiring much more rapid progress.  The world population is expected to grow by approximately two billion between the baseline period (1990–92) and 2015. So, even if the proportion of that larger population who are undernourished is reduced by half, nearly 600 million people in the developing world will still suffer from chronic hunger. To reach the WFS target of 400 million, the proportion of the population who are undernourished would need to be reduced not by half, but by two-thirds (FAO, 2005;9). 
According to FAO (2005) among developing regions, only Latin America and the Caribbean has reduced hunger quickly enough since 1990 to reach the MDG target. The Asia–Pacific region also stands a good chance of reaching the MDG target if it can accelerate progress slightly over the next few years on the other hand. In the Near East and North Africa, the prevalence of hunger is increasing slowly while in sub-Saharan Africa, the prevalence of under-nourishment has been decreasing very slowly.  Global gains in the 1980s were owed entirely to progress in Asia. In all other developing regions, the number of hungry people increased (FAO 2005: 9). 

Food Insecurity and its Causes in Tanzania
Tanzania’s main source of food to the majority is through subsistence agricultural production. The agricultural sector in the country produces the bulky of food consumed in the country and employs about 75% of the active labour force (URT…). The agricultural sector is dominated by subsistence small farmers whose productivity is low, thus causing Tanzania to be characterised as both a transitory and chronic food insecure country. It is able to meet national food requirements and export surplus in some years while requiring substantial food imports in other years (Runyoro, 2006: 378; FEWS-NET, 2006). 

Poverty is one of the major causes of food insecurity in Tanzania. The prevalence of income poverty is still high in Tanzania. According to the Poverty and Human Development Report (PHDR), 2005 basic needs poverty was estimated to be 29.5% in year 2005. Food poverty was 18.7% in 2000/2001. It was targeted to decline to 10 percent by year 2010 (FEWS –NET, 2006). 

Transitory food insecurity arises from instability of food production, rising food prices, or insufficient household’s income. It is common in marginal areas of the central and northern regions of Dodoma, Singida, Shinyanga, Tabora, some parts of  Tanga, Arusha, Kilimanjaro and Manyara which due to unreliable rainfall, produce insufficient food to meet their requirements. 

Owing to income poverty, even in areas with surplus production, farm households sell their surplus product immediately after harvest in order to meet domestic, health, education and clothing needs.  As a result six to nine months later in the year many do not have their own crop or the cash to purchase food from the market. The situation is mainly critical during the rainy season when calories needs are high for agricultural work and market prices are high due to shortage of food supply (Ibid). 

Tanzania’s agricultural production is low because it uses insufficient technological innovation. Smallholders cultivate and plant small land parcels averaging from two to three hectares by family labour using rudimentary tools such as the hand hoe. This limits the amount of land that can be put under production and when the small plots are intensively cultivated without fertilisation, their productivity declines thus unable to increase yields of food crops. In Kigoma region small holder farmers cultivate small farms. For example, the variations in area planted with beans per household among the districts were ranging from 0.33 to 0.24 ha, in 200/2003.  In the region, production of pulses was rising up to 1998, thereafter it began to decline. For instance, beans production was 35,000 tons in 1995 and rose to 50,000 tons in 1998. However, in 2001 production had dropped to 40,000 tones (URT, 2007: 42-51).  Similarly, a study in Kibondo district in Kigoma region, found out that about 80% of the households experienced declining yields between 1998 and 2000 due to improper soil management (Gwalema, 2002:208). 

Income poverty among small farmers inhibits them from accessing appropriate equipment and technology with which they could expand their fields and manage them properly. Consequently, only 16% of the cultivable land exceeding 40 million hectares is cultivated under food and non-food crops. Tractors and animal power account for only about 10% and 20% respectively of the average land cultivated annually in Tanzania (MAFS, 2003). Due to high dependence on the hand hoe, tillage is inadequate and land preparation in some locations is completed late for timely planting. The use of rudimentary tools also renders weeding to take long time to complete thus, crops compete with weeds for nutrients, water and sunlight, the end result of which are low yields (Runyoro, 2006).

In Tanzania, many small holder farmers use traditional technology such as planting low yielding varieties of crops, and rarely apply fertiliser to boost yields. The effect of using poor agricultural inputs is low crop yields and hence food insecurity. For instance, although the area planted with maize increased from 1995 to 2003 the trend of crop production remained stable from 1995 to 2000 but by the year 2003 it had dropped (URT, 2007:10, 54).   

Land degradation caused by non-use of advanced technology is the immediate cause of insufficient food production in Tanzania.  Many rural people do not possess adequate capital and technology for managing land resources sustainably (Runyoro, 2006:379). Because of this, rainfall and soil fertility are chief determinants of population distribution in Tanzania. Areas like the southern highlands and the slopes of Mount Kilimanjaro which get sufficient rainfall of over 800 mm per annum, are more densely populated than the poorly watered areas like Singida (Yanda and Shishira, 1999:9). In Kigoma region, the western highlands which receive reliable rainfall of between 800mm and 1500mm are more densely populated than the lowlands to the east which get low rainfall (URT and Caritas, 999:x).  Over cultivation of soils due to population pressure depletes soils of their nutrients leading to low production and hence food insecurity.

Low crop production in Tanzania is also a result of heavy dependency on rain fed agriculture. By 2004, about 10% of the 2.3 million hectares of high potential for irrigation was partly used (MAFS, 2004). Low level of irrigation is attributable to inadequate capital and low level of irrigation technology among smallholder farmers.  Apart from the above, inadequate post-harvest management knowledge contributes to food insecurity. Food is destroyed by pests thus, reducing the stock for consumption. This scenario is found to perpetuate the cycle of food insecurity, as it causes people to change their eating patterns and habits. This is detrimental to their health, nutritional well-being and productivity.  Chronic food insecurity is common to the rural landless and the resource poor smallholder farmers and pastoralists (FEWS-NET, 2006). 
To conclude major factors affecting food availability are low production due to low productivity of land, labour and other production inputs, inadequate storage and marketing infrastructure, high incidences of crop and livestock pests and diseases. All these are caused mainly by inadequate finance to obtain productivity enhancing inputs, support services and appropriate technologies (Ibid). Since food insecurity in Tanzania is well linked to poverty, poverty reduction particularly in rural areas is the answer to the food problem.

Ensuring Food Security and State Obligation
The right to food is a human right and is a binding obligation well-established under international law, recognised in the Universal Declaration on  (​http:​/​​/​www.ohchr.org​/​EN​/​UDHR​/​Pages​/​Introduction.aspx" \t "_blank​)Human Rights and the International Covenant on Economic, Social, and Cultural Rights (www.ohchr.org).  The right to food has also been recognised in the national constitution of Tanzania (URT, 2000:21). The right to food has been well defined in the  General Comment No 12   (​http:​/​​/​www.unhchr.ch​/​tbs​/​doc.nsf​/​385c2add1632f4a8c12565a9004dc311​/​3d02758c707031d58025677f003b73b9?OpenDocument" \t "_blank​)of the Committee on Economic, Social and Cultural Rights.  This defines the right to food as:
        “the right of every man, woman and child alone and in community with others to have physical and economic access at all times to adequate food or means for its procurement in ways consistent with human dignity.”(www.unhchr. ch/tbs/doc.nsf-accessed 4-7- 2009 (​http:​/​​/​www.unhchr. ch​/​tbs​/​doc.nsf-accessed 4-7- 2009​)). 

This means that governments including that of Tanzania has the obligation to ensure that individuals are not deprived of their access to adequate food. The right to food is not about charity, but about ensuring that all people have the capacity to feed themselves in dignity. Whenever individuals fail to access food, States have the obligation to provide food directly to the affected people (http://www.righttofood.org (​http:​/​​/​www.righttofood.org​)).

A country can improve food production through good governance. The World Bank defines it as “the set of traditions and institutions by which authority in a country is exercised”. Advocates of a “rights-based” approach to development maintain that good governance must also include support for essential human rights, including the right to food. Political stability, Government effectiveness, Rule of law, and Control of corruption are essential for improving agricultural productivity and food security by making land tenure and investment attractive. Failure to develop roads, electricity and communication links in rural areas makes it difficult and expensive for farmers to get their produce to the market and to obtain fertiliser and other agricultural inputs (http://www.righttofood.org (​http:​/​​/​www.righttofood.org​)). 
 
Studies in China and India have identified building roads as “the single most effective public goods investment in terms of poverty reduction”. Evidence suggests that it has a similar impact on reducing hunger. When China introduced secure household land contracts and started investing heavily in rural infrastructure and agricultural research in the late 1970s, agricultural production soared and hunger fell rapidly. Over the next two decades, total grain output increased by 65 percent and the prevalence of hunger was reduced by almost two-thirds (Ibid). 

To sum up this section, food insecurity in rural Tanzania is linked to the use of poor technology in agricultural production and storage, and poor marketing due to poor transportation infrastructure. All these are due to both income and human poverty. Therefore, improvement in food security will depend largely on the commitment of the State to alleviate poverty and invest heavily in agriculture. This requires great improvement in governance. 

THE STUDY AREA AND METHODOLOGY
The Study Area
This study was conducted in Kigoma region, in western Tanzania. The region lies between longitude 29.5° and 31.5"E and latitude 3.5° and 6.5" S. It covers about 45,066 square kilometres– an area which is close to 4.8% of the whole area of Tanzania. Out of the total area, 8,029 (17.8%) square kilometres is covered by water and the rest is land. The land suitable for cultivation is 12,222 (27.1%) sq kilometres, while 20,372 (45.2%) square kilometres are natural forest (URT, 2007). Kigoma region enjoys a tropical climate with two pronounced seasons; the dry and rainy season. Rainfall is of relief type and is generally reliable and ranges from 600 mm to 1500mm per annum with much rain in the western highlands and the least in the lowlands to the east. The average daily temperature is 25°C during December and January and 28°C in September (Tume ya Mipango na Ofisi ya Mkuu wa Mkoa, 1999).

Agro-economic Zones
Kigoma region can be divided into four agro-economic regions based on relief and the amount of rainfall.

(a)   The Lake Zone
It covers land between 800m to 1000m above sea level and receives annual rainfall of between 600mm and 1000mm. Well-drained sandy black-reddish soils along Lake Tanganyika and river plains are suitable for growing paddy. Other crops include Maize, cassava, beans and oil palms. 

(b)	The Miombo Zone
The zone is found in areas that are 1000-1200m above sea level with 600 -1000mm of rainfall per annum. It is predominated by miombo woodlands. Main activities include hunting, collecting honey; saw milling and agriculture (millet, sorghum and maize). Mwali village is found in this zone.

(c)	The Middle Zone
It is found between 1200m and 1500m above sea level and gets between 850mm to 1100mm of rain per year. The zone hosts many rivers and hence suitable for irrigated agriculture. Crops grown include maize, beans, cassava, sorghum, cotton, tobacco and oil palms. Kitahana village is located in this zone.

(d)	The Highland Zone
It is found between 1500 and 1700m above sea level and 1000-1600 mm of rain. In the north it has the largest concentration of human population and livestock. Crops grown include maize, beans, bananas, and coffee. Kalinzi village is found in this zone.  In 2002, the total population of Kigoma region amounted to 1, 674,047; 804,634 (48.1) being males and 869,413 (51.9%) females (URT, 2006).
Methodology
Due to financial constraints, a case study was employed for detailed study. Three villages were selected, namely.  Mwali in Kasulu district, Kitahana in Kibondo district and Kalinzi in Kigoma Rural district. Data were collected through a questionnaire administered to 152 heads of household. Focus group discussions were also held in order to obtain respondents’ views on factors affecting food security in respective villages and how food security could be improved. Other data were obtained from official documents. Since subsistence farming is predominant in the region, the sample of 152 heads of households and 100 wives could be used to generalise findings for the whole region. 

Sampling Design
The focus of the study was smallholder households. Both the head of the household and wives of male heads of household were interviewed. The sampling procedure was multistage random cluster sampling. The first stage was purposive selection of Kigoma region because despite its development potential, it is one of the five poorest regions in Tanzania (URT, 2000). This was followed by random selection of one village from one ecological zone in each district.  Five households were randomly selected from each street (kitongoji).  51 households were interviewed from two villages and 50 from one village. Since the region consists of three rural districts, a sample of 152 households was obtained. The sample consisted of heads of smallholder households and wives of male heads of household because the household is the unit of production. The head of the household traditionally, s/he is the one who owns the means of production and decision power in the household on what and how to produce, and how to process and how much to market. 

Wives of male heads of households were interviewed because they are main food producers and processors of food in the household. As such, they determine the status of food and nutrition for members of the household. Two villages (Mwali in the miombo zone and Kalinzi in the highland zone) were chosen for focus group interviews. Respondents were interviewed and tape recorded because focus groups are able to analyse their food security status and propose their own strategies for alleviating the situation. In the two villages, men aged 18-35 years and women aged 15-35 years were interviewed separately in order to get views of young smallholder farmers. Men and women aged 36-60 years were also interviewed to get opinions of senior citizens and elderly farmers.

Data Sources
Data sources included primary as well as secondary sources. 

Primary sources
A semi-structured interview schedule was administered to heads of households and wives of male heads of household. In addition, focus groups formed according to sex and age were interviewed separately (four focus groups in total) to air their views regarding food insecurity. Through these sources information on the extent of food insecurity, its linkage to poverty, as well as suggestions for alleviating the situation was obtained.  Also labour contributions of household members in various tasks per day were documented. 
Secondary sources
Data on village population was collected from the sample village official documents.   The rest of the information was obtained from various publications found in the library and from the Internet.

A Conceptual Framework for Analysing Food Insecurity and its Linkage to Poverty
Poverty was viewed in terms of low income, low level of education and skills and lack of bargaining power in marketing crops.  Poverty in the study area, was considered as resulting from poor governance.  In turn, poverty is found to be linked to low crop production and hence, food insecurity. Data was analysed descriptively. Firstly, descriptive statistics involving food status in households and characteristics of the sample was done. This was followed by bivariate descriptive analysis of the association between food availability in households and income, agricultural practices, inputs and implements used, food status and access to extension services.  The excel software was used for data processing and frequencies obtained were used to draw tables.

DATA ANALYSIS AND DISCUSSION OF RESULTS
This section provides findings of the survey that was conducted in three villages namely, Kitahana, Mwali and Kalinzi.  An attempt has been done to analyse causes of food insecurity in connection with poverty.  At the end a conclusion is given based on the study findings.

Sample Characteristics
In the house hold survey that was conducted in Kigoma region from July to August 2006, a total of 152 small holder heads of household were interviewed; 119 (78.2%) were male while 33 (21.2%) were female. These depend mainly on agriculture for their livelihood. Their age and sex distribution was as given in Table 4.1. The sample had two thirds of heads of the household (63.9%) in the active age groups between 15-54.  If those aged 65 and above (20.4%) are excluded, 79.6% of the heads of household could be actively involved in food production. 











Source:  Household Survey, July-August 2006

Similar to other studies conducted in Tanzania (Gwalema, 2002) there were more male heads of household than female heads. All female heads of household were not in union. They were either widowed, separated or had never married. This is due to the fact that the indigenous people of Kigoma region (Baha) follow the patriarchal system of social organisation where husbands are automatically heads of household. Thus, females who are in union cannot be heads of households.

Educational attainment of the heads of household is crucial in decision making when is comes to the adoption of new technology. Education increases labour productivity of farmers and hence higher yields and incomes.  A study of irrigation infrastructure in Vietnam found that households with high levels of primary schooling benefited most from irrigation than the non-educated (World Bank, 2001: 78). 

More than half, 90(59.2%) of the heads of household had attained 4 to 7 years of primary education and only 3 (2%) had 4 years of secondary education. Another proportion of more than a third 59(38.8%) had non-formal education (see Table 4.2).  Moreover, about three quarters 25 (76.0%) of the female heads of household had non-formal education. This could be a setback to improved agricultural production and food security in female headed households because such people do not easily adopt new technology. This proportion of heads of household without formal education could have significant impact on efforts made to improve agricultural production because, majority 38 (64.4%) of them did nothing to improve soil productivity. One of its consequences was low crop production. Nevertheless, if the 93 (61.2%) heads of household who had attained formal education were encouraged by agricultural extension workers to apply modern methods of agriculture, that could contribute significantly to increased food production.

Table 4.2: Educational Attainment of Heads of Household by Sex and Method of Improving Soil Productivity
Education level	Male (%)	Female(%)	Total(%)	Ridges(%)	Mulching(%)	Fertilise(%)	Bush  Fallowing (%)	Do Nothing(%)	Other(%)
Non formal	34 (22.4)	25 (16.4)	59 (38.8)	1 (1.7)  	6 (18.2  )	5 (8.5  )	0 (0 )	38  (64.4 )	9 (15.3)  
Primary	82 (53.9)	08 (5.3)	90 (59.2)	11 (12.2)	9 (10.0)	22 (24.4)	12 (13.3)	35 (38.9)	1 (1.1)
Secondary	03 (2.0)	00 (0.0)	03 (2.0)	1 (33.3)	0 (0.0)	0(0.0)	0 (0.0)	2 (66.7)	0(0.0)
Total	119 (78.3)	33 (21.7)	152 (100)	14 (9.2)	15 (9.9)	27(17.8)	12 (7.9)	75 (49.3)	10 (6.6)
Source: Household Survey. July-August, 2006

Analysis revealed that many heads of household with non-formal education were found in Mwali village (40.7%) followed by Kalinzi village (33.9%). Kitahana village had the least (25.4%). However, there were no significant village differentials in access to primary education (Mwali 30.0%, Kalinzi  31.1%  and Kitahana 38.9%).

Apart from the heads of household, a total of 97 wives of male heads of household were interviewed (see Table 4.3). About three quarters of them were found in the active reproductive age groups of 15-49. These can be actively engaged in food production with their husbands. 

Table 4.3: Distribution of Wives of Heads of Household by Age and Education Level









Source: Household Survey July-August 2006

Many rural households depend on family labour for food production. In such households, the ratio of producers to consumers determines the amount of food availability since food sharing among households is not a normal practice. In the study area, small families comprising of up to three members composed 22.3%, while medium and big families with 4-6, and 7-9 members respectively, made up two thirds (34.2% and 32.3% respectively) of all households. In majority (71.7%) of the households, producers were only 2-3, while in 20.4% of the households there was only one producer chiefly female headed. Very big families with 10 or more members constituted a small proportion (11.2%) of the total and had at least four producers. These findings indicate that there were few producers in comparison to consumers in many households thereby leading to labour constraints and food insecurity in some households. 

The Extent of food Insecurity in Kigoma Region
In rural areas of Kigoma region many households produce their own food and food security in such households depends on how much is produced. It is no wander that crop cultivation was the main source of livelihood in all sample households. Crops which were widely grown included maize (97.4%), beans (94.0%), cassava (47.4%), bananas (38.1%), and sweet potatoes (31.6%). Other less grown crops were coffee (25.6%) sorghum (16.4%), groundnuts (11.2%), and peas. With the exception of coffee, which was grown as a cash crop in Kalinzi village, all crops were principally cultivated for food. 







T able 4.4: Food Availability by Village as Given by Heads of Household

Food Availability	Kalinzi	%	Kitahana	%	Mwali	%	Total	%
More than a year	0	0.0	2	3.0	3	5.9	5	3.0
One year	6	12.0	2	3.0	6	11.8	14	9.0
Six months	20	40.0	25	49.0	25	49.0	70	46.0
Less than six months	24	48.0	23	45.0	17	33.3	64	42.0
Total	50	100.0	51	100.0	51	100.0	152	100.0
Source: Household Survey July-August 2006

As portrayed in Table 4.4, Mwali village was relatively better in terms of food security than the other two villages. This could be attributed to land availability relative to human population. Thus, small holders were able to practice extensive farming.  Kalinzi was more food insecure than the other two villages despite of growing bananas which is a perennial crop. Focus group participants attributed food insecurity in the village to high human population which contributed to farm fragmentation and hence, land shortage. In Kitahana, respondents attributed food insecurity to soil depletion caused by continuous cultivation without fertilisation.  High human population in Kitahana and Kalinzi villages was partly an impact of villagisation because these were traditional villages to which other families from scattered settlements were settled. 

Although many households produced no surplus, they were compelled to sell small amounts of food to meet some essential domestic needs such as salt, soap and kerosene. This situation further aggravated the problem of food availability to households. Therefore, lack of alternative sources of cash income was found to contribute to food insecurity.

Table 4.5: Household Agricultural income by number of Meals









Source: Household Survey July-August 2006 				

Income and food availability influences the number of meals taken by members of households. Table 4.5 shows that although 80% of smallholders got income from agriculture, majority earned 100,000/= or less per annum and took only two meals per day. Households that earned more than Tshs 150,000/= provided two or three meals to their members. Therefore, it was very poor families that provided only one meal because they did not have access to enough food. 

The agricultural income in the study area was generally not sufficient due to a number of reasons.  Two thirds 90(64.3%) of households attributed low income to low sales. Many of them did not have much to sell. No wonder portage was the major means of transportation of goods to the market among three quarters 92(74.8%) of the households that marketed crops. Moreover, about one third 49(35%) of them associated low incomes with unfavourable prices. Focus group discussions attributed low prices to low demand since majority 97(74.0%) of households sold their produce at home or at the village market. They argued that because of the poor condition of roads, transportation costs were high and many smallholders could not afford the costs involved. Only few smallholder farmers 20(15.2%) managed to access profitable markets at the district headquarters or outside the district. Absence of price incentive did not motivate small farmers to increase production. For that reason, poor transportation system was a setback to improving food security in the region.

Income of smallholders from various sources was similarly small (refer Table 4.6). About 79% of the sample households earned 200,000/= or less per annum. Therefore, if a household could not produce sufficient food, its capability to buy enough food throughout the year was simultaneously limited. This explains why many households in Kalinzi village were relatively food insecure despite having higher incomes from coffee than Mwali. In the latter, households produced the food they consumed while in the former, less food was produced and the purchasing power was equally low to meet food requirements. Cross tabulation showed no significant relationship between low income and food insecurity. This could be attributed to the fact that incomes were generally low and thus had little influence on crop production.  

Table 4.6: Annual Income From all Sources in Tshs by Village







Source: Household Survey July-August 2006

Survival mechanisms employed by households which did not produce enough food included working for food 70(52.2%), doing small businesses and buying food 52(38.7%). A few, (9.1%) got food assistance from relatives and friends.  The big proportion of households which worked for food poses a challenge for improving their productivity.
In the past, cultivation of crops in river valley bottoms during the dry season used to be a popular coping mechanism for food shortage. Findings show that only a third 50(32.9%) of all sample households practiced irrigation in valley bottoms. Focus group respondents argued that, owing to increased population, many households did not have plots in river valleys bottoms. Those which had plots grew a variety of vegetables, potatoes, beans and maize through mixed cropping. However, due to insufficient rains in recent years, shortage of water in the dry season was cited as a problem that contributed to low yields from irrigated fields. Therefore, lack of modern irrigation infrastructure inhibited the use of rainwater in the dry season. This could be attributed to the poverty situation in terms of lack of capital, knowledge and skills.

Impact of Poverty on Sustainable Land Use Management and  Food Production in Households
Respondents attributed wide spread food insecurity in many households to a number of reasons (see table 4.7). Labour shortage, soil infertility and unavailability of farm inputs were cited as the main causes of food shortage in many households. These factors are linked to poverty because farm implements and inputs have to be bought and soil fertility can be improved by application of knowledge and fertiliser. Other factors which contributed to food insecurity included environmental hazards such as prolonged spells of drought and heavy rains, poor storage, land shortage, and big number of consumers relative to producers. Cereals and legumes were stored in sacks and it was necessary to mix them with insecticides; short of that, crops could be destroyed by pests. Many of these factors are linked to poverty as shall be elaborated.





Poor access to farm inputs	67	50.0
Droughts	31	23.1
Floods or heavy rains	9	6.7
Poor storage	9	6.7
Others: Land shortage, family size, vermin	22	14.5
Source: Household survey, July-August 2006		

Labour shortage was caused by the fact that only parents farmed whereas their older children engaged in small business to earn their own income while young ones attended school or stayed at home. In absence of more efficient farm implements such as tractors and ploughs some fields were left unattended. Labour shortage was a big problem in two thirds (66.4%) of the households. This is not astonishing because majority of households 139 (91.4%) grew crops using the hand hoe. It was only an insignificant number, (4 (2.61%) and 1 (0.7%)) of households that employed efficient production implements such as the tractor and the plough respectively. Consequently, they could only manage to cultivate small fields which under little or absence of soil fertilisation produced low yields and hence insufficient food. Cross tabulation of the use of the hand hoe versus food status showed that only 16 (11.5%) households were food secure while 123(88.5%) were food insecure.

Application of farm yard manure and chemical fertilisers was substantial especially in Kalinzi village where many (69 (45.3%). Nonetheless, among households which fertilised their farms, only 9 (13%) were food secure while 60 (87%) were food insecure. This situation is explained by the fact that many smallholder farmers applied fertilizer in coffee farms; thus insignificant for increased food production. Food crops were, not fertilised because many households had little or no access to fertiliser or manure. Majority (104 (78.2%) could not afford to buy chemical fertiliser while another significant proportion (90 (67.7%) did not have access to enough farm yard manure. Such households were mainly found in Mwali and Kitahana villages. Poor access to farm inputs such as mineral fertiliser or farmyard manure signified income and human poverty since smallholders could neither buy fertiliser nor prepare compost and apply it in their farms. 

Lack of cattle was one of the reasons for not having enough manure. Of the 82(53%) households that kept livestock, only 23(28.0%) of them had cattle, while the majority 60(73.2%) owned small numbers (not exceeding ten) of goats or sheep. Few (31 (37.85) households kept poultry. As a result, the amount of farm yard manure obtained was insufficient for application in all farms. Land shortage was not cited as a prominent factor that inhibited food self-sufficiency. About 30.9% of households controlled one hectare, while 32.2% had 2-3 hectares. The remaining 36.8% possessed more than 3 hectares.  Nevertheless, about half 80(52.6%) of the households cultivated all the land available to them and 72(47.4%) did not farm all their land due to shortage of labour. Use of improved agricultural practices would improve food production.

Extent of Use of Improved Agricultural Practices and Food Production
Improved farm management is at a low level in the study area. This is exemplified by the majority 120(78.9%) of the households that practiced the traditional system of mixed cropping. For example maize was mixed with beans. Only 13(7.8%) of them were food secure while the majority, 107(89.15) were food insecure. Smallholder farmers have observed that when the maize crop was mixed with another crop usually, it did not give a good harvest. This is due to the competition of plants for space and nutrients. However, focus group respondents were not aware of this fact. This is an indicator of low level of agricultural knowledge. 

Crop rotation is a traditional method which, in absence of soil fertilization, helps to maintain yields at a satisfactory level because of reduced competition of various plants for a range of nutrients. Less than half 67(44.1%) of the households, practiced crop rotation largely, for maintenance of soil fertility.  Nonetheless, more than half were still ignorant of its benefits. This is an indicator of human poverty. Among the households which practiced crop rotation, only 8(11.9%) were food secure while 59 (88.1%) of them were food insecure. Thus, the practice of crop rotation in absence of soil fertilisation did not significantly help to increase food production. Crop rotation was commonly practiced in Kitahana village. In Mwali, shifting cultivation was predominant because of land availability. In Kalinzi, land for expansion was virtually absent such that lack of crop rotation in absence of soil fertilisation had led to declining yields.  

Ridges help to prevent soil erosion, preserve soil moisture, incorporate organic matter into the soil, and help to improve soil fertility. Nevertheless, about half 81(53.3%) of the households did not employ this useful practice on their farms.  71 (46.7%) made ridges mainly in Kalinzi village on hilly land of poor soil quality where cassava farms have been established towards the Mahale Mountains. No wonder, 11(15.5%) of such households were food secure whereas 60(84.5%) of them were food insecure. As for other crops, many 130(85.5%) households practiced flat cultivation. Among such households, only 17(13.1%) were food secure while majority of them 113(84.5%) of them were food insecure. Therefore, there was no significant difference in food security between households which employed ridges and those which practiced flat cultivation.  Non use of ridges on slopping land is due to ignorance and hence human poverty. Table 4.8 gives a summary of the food status for use of various agricultural practices. It can be seen that there was no significant difference in food availability between households which used improved agricultural practices and those which did not. This could be attributed to use of low level of technology in crop production.  There was inadequate use of improved methods of farming.

Table 4.8: Agricultural practices, use of Inputs and Food Status 

Agricultural practice	Number of households (%)	Food secure households (%)	Food insecure households (%)
Use ridges	71 (46.7%)	11 (15.5%)	60 (84.5%)
Flat Cultivation	130 (85.5%)	17 (13.1%)	113 (86.9%)
Mixed cropping	120 (78.9%)	8 (11.9%)	59 (88.1%)
Mixed and mono-cropping	29 (19.1%)	7 (24.1%)	22 (75.8%)
Mono cropping	13 (8.6%)	00.0	13 (100%)
Application of manure and chemical fertiliser	69 (45.3%).	9 (13%)	60 (87%)
Use of improved seeds	12 (7.9%)	2 (6.7%)	10 (83.3%)
Use of insecticides	27 (17.8%0	6 (22.2%)	21 (77.8%)
Source:  household survey, July-August 2006		

Findings showed a gap between knowledge and practice in farm management. Table 4.9 illustrates that, although people recognised that their farms were infertile; about half of the heads of household (49.7%) did nothing to improve soil fertility. It was only a few of them who took concerted measures to improve soil quality through fertilisation, mulching and use of ridges. This could be due to lack of knowledge of what to do, since their access to advice from agricultural extension workers was minimal. There was one extension worker for each ward. Only the one in Kalinzi was said to be of help to farmers. Mwali and Kitahana respondents claimed not to get any agricultural advice from their extension workers. Respondents claimed that extension workers charged consultation fees. Therefore, many did not consult them.








Others + shifting cultivation	9	6.0
Total	151	100.0
Source: Survey July-August 2006		N= 151	

In order for smallholders to change their traditional methods of production and soil management, they need to be educated on improved methods of agriculture. Findings revealed that less than a quarter 34(22.4%) of the heads of household had access to agricultural extension services. Even among those who had access to the service, majority 31(91.2%) of them got the advice rarely mainly on how to plant crops. No wonder many smallholders lacked basic agricultural skills. For example, more than half 81(60.9%) of them did not know how to prepare compost. This is an indicator of human poverty. Table 4.10 shows that food insecurity was linked to inadequate access to extension services and low education attainment (human poverty).

Table 4.10: Access to Knowledge and Food status

Access to Knowledge	Number of households (%)	Food secure households (%)	Food insecure households (%)
Access to extension services	34 (22.4%)	4 (11.8%)	30 (88.2%)
No access to extension services	118 (77.6%)	16 (13.6%)	102 (86.4%)
Informal education	59 (38.8%)	6 (10.2%)	53 (89.8%)
Primary education	90 (59.2%)	12 (13.3%)	78 (86.7%)
Secondary education	03 (00.0%)	00 (00.0)	03 (100%)
Source: Household survey July-August, 2006

Smallholder farmers pointed out three main setbacks to effective management of their farms. Foremost was soil fertilisation as given by 112 (74.2%) heads of household, followed by difficulty in the transportation of harvests from the fields to homesteads expressed by 110 (72.8%). Lastly, long walking distance to the fields was given by 103 (68.2%). The latter two problems emanated from the fact that, smallholder farmers instead of fertilising their farms they resorted to establishing new farms (shifting cultivation) far away from the respective villages. Shifting cultivation had not substantially enabled smallholders to increase food production. Instead, farmers paid porters part of the produce, thus remaining with insufficient food.  

Factors Affecting Women Productivity in Agriculture in Kigoma Region
In many patriarchal societies such as that of the Waha in Kigoma region, women shoulder all domestic chores. These chores–in addition to food production, oblige women to work for more hours compared to men.  Findings showed that two thirds of the wives 54(66.0%) had heavier workload than that of their husbands. It was only 15 (15.5%) who thought that both gender had almost the same workload while 18(18.8%) said their workload was lighter than their husbands’. Fetching fuel wood consumed women’s productive time since 67 (63.8%) of them had to walk more than five kilometers in search of fuel wood spending more than five hours per week An acute shortage of fuel wood was observed in Kalinzi and Kitahana villages where most of the natural vegetation had been cleared. Overdependence on fuel wood is also an indicator of poverty.

Water availability was fairly good in the three villages from protected deep and shallow wells as well as from water tapes. As a result, 63 (61.2%) women spent only 2-5 hours per week drawing water. Nonetheless, 40 (38.8%) of them spent 6-14 hours per week drawing water from the widely spaced water points especially in Mwali and Kitahana villages. Poor access to this important service overburdened women, making them less efficient in agriculture.  

Women played a big role in food production in households as Table 4.11 shows. The 28.5% who cultivated alone cannot be ignored because working single handed could be a contributing factor to food insecurity in such households. Shortage of labour and time constraint which is rooted in poverty make women inefficient producers thus contributing to food insecurity in households.





I and my husband	71	54.6




Source: Household Survey July-August 2006		N= 130	

Women were unable to produce sufficient food because of time constraints and lack of soil fertilisation (see Table 4.12). Many women did not have adequate incomes, to enable them hire labour or buy better agricultural implements and inputs. Results from the survey have revealed that 69 (53.0%) of women got money from selling crops, 63 (48.5%), sold their labour power and 57 (43.8%) depended on their husbands. Improving incomes of women could profoundly help to improve food security in households.
Table 4.12: Problems Faced by Most Women in Agriculture  
Problem	Number of respondents	Percentage
Shortage of land	65	50.0
Farms being far away	70	53.8
Lack husband’s assistance	8	6.2
Lack assistance from children	10	7.7
Time constraint	34	26.1
Inability to hire labour	88	67.7
Lack of manure/fertiliser	78	60.0
Source: Survey July-August 2006                  
Note: Respondents could mention three problems
				
CONCLUSION
This study found that many rural households in Kigoma region survived on the food they produced. Supply of sufficient food to members of households was constrained by low income and low level of agricultural technology employed by smallholders in food production. Consequently, 88% of the sample households were intermittently food insecure. Use of improved agricultural methods was at a low level such that there was no significant difference in food production between households which employed improved agricultural methods and those which adhered to traditional methods. 

Application of improved agricultural practices such as soil fertilisation, crop rotation, use of ridges on slopping land, and mulching was at a low level because of little access to agricultural extension services. Labour constraint was an added factor that aggravated the problem of food production in rural households mainly because many of them depended on family labour and the hand hoe. Labour constraint was prominent among women who in addition to agricultural activities had to perform domestic chores. Due to heavy workload, women’s efficiency in production was reduced leading to low food production and hence food insecurity.

RECOMMENDATIONS
	Allocate an agricultural extension worker to each village to advice smallholders on the best farming practices, technologies and affordable farm inputs to use.

	Encourage every able person to work hard especially the youth

	Introduce the use of the ox-plough especially in Mwali village where it is flat.

	District agricultural officers should organise acquisition of farm inputs such as high yielding varieties of seeds.

	Introduce dairy cattle so that smallholders can have milk for consumption and for sale as well as manure for their farms.

	Encourage agro-forestry especially in Kalinzi and Kitahana to enable women get fuel wood close by thus relieving them the burden of fetching fuel wood from distant places.

	Improve rural water supply to reduce the time spent by women  fetching water.
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